
INTRODUCTION

The circumsporozoite protein (CSP), a stage
specific immunodominant surface antigen, is
expressed during the prehepatic sporozoite
stage of all malaria species (Di Giovanni et al.,
1990; Escalante et al., 1995). The CSP gene

sequence has been characterized in human
malaria parasites, Plasmodium falciparum, P.
vivax, and P. malariae (Dame et al., 1984;
Arnot et al., 1985; Qari et al., 1994). These
studies have shown that the length and the
sequence of repeat regions differ considerably
among malaria species. In addition,
comparative studies on the intraspecific
variation in the CSP gene sequence have
established the wide genetic diversity in P.
falciparum and P. vivax parasite populations
(Lackyer et al., 1987; Qari et al., 1992;
Jongwutiwes et al., 1994; Rongnoparut et al.,
1995). The diversity was based on the repeat
regions of the P. vivax CSP (PvCSP). The CSP
contains about 20 nonapeptide repeats in
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Abstract: The gene encoding Plasmodium vivax circumsporozoite protein (PvCSP)
exhibits polymorphism in many geographical isolates. The present study was designed to
investigate polymorphism in PvCSP gene of P. vivax isolates in Korea. Thirty isolates,
obtained from indigenous cases in Yonchon-gun, Kyonggi-do in 1997, were subjected for
sequencing and RFLP analysis of the repeat and post-repeat regions of PvCSP gene and
two genotypes (SK-A and SK-B) were identified. The genotype of 19 isolates was SK-A and
that of 11 isolates was SK-B. Although the number of 12-base repeats present in SK-A
was three while two were found in a Chinese strain CH-5, the repeat sequence of SK-A
was identical to that of CH-5 except for one base substitution. Compared with known data
there was no identical isolates with SK-B, but the sequence of SK-B was similar to that of
a North Korean (NK) isolate. These results indicate that two genotypes of PvCSP coexist in
the present epidemic area of Korea and the present parasite may originate from East Asia.
RFLP would be useful to classify genotypes of P. vivax population instead of gene
sequencing.
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produced in the Korean peninsula. The
isolates observed in the present study could be
introduced from abroad. However, the
possibility that they could be produced by the
process of genetic recombination within the
Korean peninsula long before the present
epidemic cannot be excluded. The NK strain is
so far the only isolate from North Korea which
was isolated in 1953 and maintained at a
Moscow psycho-neurological hospital in
patients undergoing malaria therapy (Collins
et al., 1985). In 1968, the NK strain of P. vivax
was transported to a laboratory in London
where the strain had been maintained using
anopheline mosquitoes and splenectomized
chimpanzees for about 30 years (Collins et al.,
1985). The NK strain was isolated from
infected Saimiri sciures monkey and its PvCSP
gene was sequenced (Arnot et al., 1988).
However, the possibility of the alteration of its
DNA structure due to the host change or the
long passage in the laboratory cannot be
excluded. Therefore, it is difficult to conclude
that the recent genetic information on the NK
isolate exactly reflects the past. Furthermore,
due to the lack of information on the present
isolates from North Korea, it is also very
difficult to figure out the current distribution
of the PvCSP gene variants in the Korean
peninsula. To understand the PvCSP gene
polymorphism, further investigation on more
isolates in whole Korean peninsula is
indispensible.

As shown in Fig. 5, the two genotypes of SK-
A and SK-B can be easily distinguished. The
DNA sequencing data and the RFLP pattern of
the 30 specimens coincided very well (data not
shown). Therefore, RFLP can be more useful in
distinguishing the two genotypes of P. vivax
found in South Korea instead of classifying
them by using the gene sequencing technique.

In conclusion, the present findings suggest
that two genotypes of P. vivax coexist in the
epidemic area of South Korea and the isolates
are from the East Asian group. Also, RFLP
analysis other than the sequencing will be
useful to study the PvCSP polymorphism of P
vivax in South Korea.
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